Isolation of regioisomers of N-alkylprotoporphyrin IX from chick embryo liver after treatment with porphyrinogenic xenobiotics.
Several porphyrinogenic xenobiotics cause mechanism-based inactivation of cytochrome P450 (P450) isozymes with concomitant formation of a mixture of four N-alkylprotoporphyrin IX (N-alkylPP) regioisomers, which have ferrochelatase inhibitory properties. To isolate the four regioisomers of N-methylprotoporphyrin IX (N-methylPP), 3,5-diethoxycarbonyl, 1-4-dihydro-2,4,6-trimethylpyridine (DDC) was administered to untreated, beta-naphthoflavone-, phenobarbital-, and glutethimide-pretreated 18-day-old chick embryos. Separation of the N-methylPP regioisomers by high pressure liquid chromatography (HPLC) revealed no marked difference in the regioisomer pattern among the different treatments. After administration of griseofulvin, allylisopropylacetamide (AIA), or 1-[4-(3-acetyl-2,4,6-triemethylphenyl)-2,6-cyclohexanedionyl]-O-ethyl propionaldehyde oxime (ATMP) to untreated and glutethimide-pretreated 18-day-old chick embryos, an N-alkylPP was isolated after AIA administration only. This finding strengthened previous reports of the species specificity of N-alkylPP formation with griseofulvin and ATMP. A series of dihydropyridines, namely 4-ethylDDC, 4-hexylDDC, and 4-isobutylDDC were administered to untreated and glutethimide-pretreated 18-day-old chick embryos and hepatic N-alkylPPs were isolated and separated by HPLC into regioisomers. The regioisomer patterns obtained did not support a previous proposal of masked regions above both rings B and C in the heme moieties of the P450 isozymes responsible for N-alkylPP formation. However, the data support the hypothesis of a partially masked region above ring B alone. The regioisomer patterns were in agreement with results previously obtained in rats showing that the percentage of Nc and (or) ND regioisomers in the regioisomer mixture increases as the length and bulk of the 4-alkyl substituent of a DDC analogue increase. Differences in the regioselectivity of heme N-alkylation may be due to intrinsic chemical features of DDC analogues themselves or to differences in the P450 isozymes inactivated.